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A. Oxygen Dlasoclation and Recombination. At about 100 km, the absorption 

of solar radiation with wavelengths shorter than 1850 A down to about 1300 A 

leads to the dissociation of oxygen molecules, thus 

02 ♦ hu - 0 ♦ 0 . (1) 

For wavelengths shorter than 1026 A, the oxygen molecule can be ionized, 

02 ♦ hu - 02+ ♦ e . (2) 

This ionization is normally .followed by a dissociative recombination, 

Og'1, ♦ e - 0 ♦ 0 . (3) 

Although the oxygen atoms can recombine into molecules, photochemical 

equilibrium, where the rates of dissociation and recombination are equal 
■ 

at each altitude, does not prevail.    Instead vertical transport due to both 

diffusion and mixing plays an important role in determining the atomic and 

molecular concentrations at various levels near 100 km.    Nicolet (1959) has 

pointed out that the occurrence of oxygen dissociation in a region where 

diffusive transport is important makes it impossible to deduce either the 

degree of dissociation or the relative concentration of atomic oxygen and 

molecular nitrogen from measurements of molecular oxygen and atmospheric 

density.    More o-vgen dissociates than recombines above 100 km, due to the 

rapid fall off with altitude of the recombination processes.    Below 100 km 

collisions occur frequently enough for recombination to prevail, hence more 

oxygen recombines than dissociates.    Consequently,  there is a steady flux 

of molecular oxygen upward and atomic oxygen downward through the 100 km 

level, due to the effects of diffusion and mixing.    Extreme ultrav: ^let 
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for each atmospheric constituent independently of the others.    This 

generalization holds for the isothermal conditions that always exist above 

I4OO km.    Below this altitude,  the temperature gradient present introduces 

the effect of thermal diffusion, which slightly modifies the conclusion. 

From (10),  (12), and (13), 

-Pi 
dPl e  * fi g dh " -"! ">! g dh =   "^ g dh , (18) 

ivl 

where the subscript 1 refers to a particular neutral constituent having 

density   ä, . concentration n,, molecular mass m,, and partial pressure P,. 

Likewise, for another constituent whose concentration is n«, molecular mass 

nip, and partial pressure P«. 

dP 

l2l2 

_2    = - ßdh (19) 
nuPrt kF 

If both constituents are at the same altitude h,   then 

dP2   =    dP1 

m2P2       mlPl 
(20) 

Integrating both side:, of (20),  the left side from pressure Pp(h,)  to 

pressure Pp^p),  corresponding to altitude h,   and hp, respectively, and 

the right side from P-^h,)  to P, (hp),  gives 

WdP,     m, Pl(h2) dP, o 2 =    2        r> 1 or 
P2     m1 

P2(h1) P1(h1) 

Pl 

19 
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